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Description
BACKGROUND
1. Field

[0001] Exemplary embodiments of the invention relate
to a display panel.

[0002] More particularly, exemplary embodiments of
the invention relate to a backlight module capable of min-
imizing a thickness thereof, and a display apparatus hav-
ing the backlight module

2. Description of the Related Art

[0003] A liquid crystal display apparatus displays an
image using a property of liquid crystal in that light trans-
mittance of the liquid crystal changes according to an
electric field. Thus, the liquid crystal display apparatus
includes a display panel displaying the image and a back-
light providing light to the display panel.

[0004] Theliquidcrystaldisplay apparatusincludesthe
backlight, and the display panel on the backlight. The
liquid crystal display apparatus further includes an upper
frame to fix the backlight and the display panel, a plurality
of inside support molding parts and a lower frame.
[0005] The upper frame and the lower frame fix the
overall display panel within the liquid crystal display ap-
paratus. The molding parts fix the backlight and the dis-
play panel.

[0006] A display apparatus such as the liquid crystal
display apparatus having a reduced thickness has been
studied. An overall thickness of a display panel and a
backlight of the display apparatus should be decreased
to manufacture the display apparatus having the reduced
thickness. Since decreasing a thickness of the display
panel has no significant benefits, decreasing a thickness
of the backlight has been examined. The thickness of the
backlight may be decreased by reducing a thickness of
one or more elements of the backlight to decrease the
overall thickness of the display apparatus including the
backlight.

[0007] Especially, as technology evolves, a light guid-
ing plate recently developed as an element of the back-
light may have a reduced thickness as compared to a
traditional light guiding plate.

[0008] However, areduced thickness of the light guid-
ing plate may undesirably cause deformation of the light
guiding plate. The light guiding plate having the reduced
thickness may include materials which may be easily de-
formed by heat, etc.

[0009] The display apparatus includes the molding
parts to fix the backlight, so that deformation of the back-
lightmay be reduced or effectively prevented. Thus, there
remains a need for supporting structures related to the
molding parts, to fix and support the light guiding plate
having the reduced thickness.
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SUMMARY

[0010] One or more exemplary embodiment of the in-
vention provides a backlight module capable of reducing
an overall thickness thereof.

[0011] One or more exemplary embodiments of the in-
vention also provides a display apparatus having the
backlight module capable of reducing an overall thick-
ness thereof.

[0012] According to an exemplary embodiment of the
invention, a backlight module includes a combining bar,
a light source and a light guiding plate. The combining
bar includes an upper plate, a lower plate and an extend-
ing plate connecting the upper plate to the lower plate.
The upper plate includes a display panel supporting por-
tion. The light source is disposed on the extending plate.
The light guiding plate is disposed between the upper
plate and the lower plate.

[0013] In an exemplary embodiment, the upper plate,
the lower plate and the extending plate may be integral
with each other and define a single, unitary, indivisible
combining bar.

[0014] In an exemplary embodiment, the lower plate
may extend further from the extending plate than the up-
per plate.

[0015] Inanexemplary embodiment, a cross-sectional
thickness of the lower plate may be larger than that of
the upper plate.

[0016] In an exemplary embodiment, the combining
bar may be an extrusion-molded member.

[0017] In an exemplary embodiment, the combining
bar may include aluminum.

[0018] In an exemplary embodiment, the upper plate
of the combining bar may further include a panel guiding
portion facing a side surface of a display panel.

[0019] In an exemplary embodiment, the extending
plate may be perpendicular to the upper plate and the
lower plate.

[0020] In an exemplary embodiment, the backlight
module may further include an insulating part disposed
between the upper plate and the light guiding plate, and
between the lower plate and the light guiding plate.
[0021] In an exemplary embodiment, the combining
bar may further include a receiving groove defined in the
lower plate and configured to receive the light source.
[0022] According to another exemplary embodiment
of the invention, a display apparatus includes an upper
frame, a display panel receiving light to display an image,
abacklight module, and a lower frame combined with the
upper frame. The backlight module includes a combining
bar, a light source and a light guiding plate. The combin-
ing bar includes an upper plate, a lower plate and an
extending plate connecting the upper plate to the lower
plate. The upper plate includes a display panel support-
ing portion. The light source is disposed on the extending
plate. The light guiding plate is disposed between the
upper plate and the lower plate.

[0023] In an exemplary embodiment, the upper plate,
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the lower plate and the extending plate may be integral
with each other and define a single, unitary, indivisible
combining bar.

[0024] Inanexemplary embodiment, a cross-sectional
thickness of the lower plate may be larger than that of
the upper plate.

[0025] In an exemplary embodiment, the lower plate
may extend further from the extending plate than the up-
per plate.

[0026] In an exemplary embodiment, the combining
bar may be an extrusion-molded member.

[0027] In an exemplary embodiment, the combining
bar may include aluminum.

[0028] In an exemplary embodiment, the upper plate
of the combining bar may further include panel guiding
portion facing a side surface of the display panel.
[0029] In an exemplary embodiment, the display ap-
paratus may further include a side combining part which
respectively combines the extending plate of the com-
bining bar, with the upper frame and lower frame.
[0030] In an exemplary embodiment, the combining
bar may further include a receiving groove defined in the
lower plate and configured to receive the light source.
[0031] In an exemplary embodiment, the display ap-
paratus may further include an insulating part disposed
between the upper plate and the light guiding plate, and
between the lower plate and the light guiding plate.
[0032] In an exemplary embodiment, the display ap-
paratus may further include an optical element disposed
between the display panel and the light guiding plate.
The upper plate may further include an optical element
supporting portion. The optical element may be disposed
on the optical element supporting portion to be supported
by the optical element supporting portion.

[0033] According to one or more exemplary embodi-
ment of the invention, although the light guiding plate has
relatively small thickness, the combining bar is an integral
member, so that the deformation of the light guiding plate
by the heat may be reduced or effectively prevented.
[0034] In addition, the combining bar supports and fix-
es a plurality of elements of the display apparatus, so
that a manufacturing process of the display apparatus
may be simplified and manufacturing cost may be de-
creased.

[0035] In addition, the combining bar is formed (e.g.,
provided) by an extrusion molding process, so that the
combining bar may be easily manufactured even though
the combining bar has various cross-sectional thickness-
es.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The above and other features of the invention
will become more apparent by describing in detail exem-
plary embodiments thereof with reference to the accom-
panying drawings, in which:

[0037] FIG. 1 is a perspective view illustrating an ex-
emplary embodiment of a display apparatus according
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to the invention;

[0038] FIG.2isa perspective view illustrating a portion
of an exemplary embodiment of a backlight module of
the display apparatus of FIG. 1;

[0039] FIG. 3 is a perspective view illustrating an ex-
emplary embodiment of a combining bar of the backlight
module of FIG. 2;

[0040] FIG. 4 is a cross-sectional view illustrating the
display apparatus of FIG. 1;

[0041] FIG. 5 is a cross-sectional view illustrating an-
other exemplary embodiment of a backlight module ac-
cording to the invention;

[0042] FIG. 6 is a cross-sectional view illustrating still
another exemplary embodiment of a backlight module
according to the invention;

[0043] FIG. 7 is a cross-sectional view illustrating yet
another exemplary embodiment of a backlight module
according to the invention;

[0044] FIG. 8 is a cross-sectional view illustrating an-
other exemplary embodiment of a display apparatus ac-
cording to the invention;

[0045] FIG. 9 is a cross-sectional view illustrating still
another exemplary embodiment of a display apparatus
according to the invention;

[0046] FIG. 10 is a cross-sectional view illustrating a
portion of an exemplary embodiment of a backlight mod-
ule of the display apparatus of FIG. 9;

DETAILED DESCRIPTION

[0047] It will be understood that when an element or
layer is referred to as being "on," "connected to" or "cou-
pled to" another element or layer, the element or layer
can be directly on, connected or coupled to another ele-
ment or layer or intervening elements or layers. In con-
trast, when an element is referred to as being "directly
on," "directly connected to" or "directly coupled to" an-
other element or layer, there are no intervening elements
or layers present. As used herein, connected may refer
to elements being physically and/or electrically connect-
ed to each other. Like numbers refer to like elements
throughout. As used herein, the term "and/or" includes
any and all combinations of one or more of the associated
listed items.

[0048] It will be understood that, although the terms
first, second, third, etc., may be used herein to describe
various elements, components, regions, layers and/or
sections, these elements, components, regions, layers
and/or sections should not be limited by these terms.
These terms are only used to distinguish one element,
component, region, layer or section from another ele-
ment, component, region, layer or section. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teach-
ings of the invention.

[0049] Spatially relative terms, such as "lower," "un-
der," "above," "upper" and the like, may be used herein



5 EP 2 755 079 A2 6

for ease of description to describe the relationship of one
element or feature to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass dif-
ferent orientations of the device in use or operation, in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, ele-
ments described as "lower" or "under" relative to other
elements or features would then be oriented "above" rel-
ative to the other elements or features. Thus, the exem-
plary term "under" can encompass both an orientation of
above and below. The device may be otherwise oriented
(rotated 90 degrees or at other orientations) and the spa-
tially relative descriptors used herein interpreted accord-
ingly.

[0050] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms "a," "an" and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise. It will be further understood that the
terms "comprises," "comprising," "includes" and/or "in-
cluding," when used in this specification, specify the pres-
ence of stated features, integers, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of.

[0051] Embodiments of the invention are described
herein with reference to cross-section illustrations that
are schematic illustrations of idealized embodiments
(and intermediate structures) of the invention. As such,
variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or toler-
ances, are to be expected. Thus, embodiments of the
invention should not be construed as limited to the par-
ticular shapes of regions illustrated herein but are to in-
clude deviations in shapes that result, for example, from
manufacturing.

[0052] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.

[0053] Allmethods described herein can be performed
in a suitable order unless otherwise indicated herein or
otherwise clearly contradicted by context. The use of any
and all examples, or exemplary language (e.g., "such
as"), is intended merely to better illustrate the invention
and does not pose a limitation on the scope of the inven-
tion unless otherwise claimed. No language in the spec-
ification should be construed as indicating any non-
claimed element as essential to the practice of the inven-
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tion as used herein.

[0054] Hereinafter, the invention will be explained in
detail with reference to the accompanying drawings.
[0055] FIG. 1 is a perspective view illustrating an ex-
emplary embodiment of a display apparatus according
to the invention.

[0056] Referring to FIG. 1, a display apparatus 1000
includes an upper frame 100, a display panel 200 which
is provided with light to display an image, a backlight
module 300 and a lower frame 400 combined with the
upper frame 100.

[0057] The backlight module 300 includes a combining
bar 350, a light guiding plate 360 and a light source (not
shown). The combining bar 350 is disposed between the
upper frame 100 and the lower frame 400, and is config-
ured to support elements of the display apparatus 1000.
The combining bar 350 is a portion of the backlight mod-
ule 300.

[0058] The backlight module 300 may further include
a supporting bar 370. The supporting bar 370 may be
disposed in the display apparatus 1000 opposite to the
combining bar 350. The supporting bar 370 supports the
backlight module 300. The combining bar 350 has vari-
ous functions such as accommodating a light source
therein and radiating heat from the light source. The sup-
porting bar 370 may only function to support respective
the elements in the display apparatus 1000, compared
to those functions of the combining bar 350.

[0059] FIG.2isa perspective view illustrating a portion
of an exemplary embodiment of a backlight module of
the display apparatus of FIG. 1.

[0060] Referring to FIG. 2, a backlight module 300 in-
cludes the combining bar 350, the light guiding plate 360
and a light source 380. As mentioned in FIG. 1, the back-
light module 300 may further include a supporting bar
(not shown). The combining bar 350 includes an upper
plate 351, an extending plate 353 and a lower plate 354.
The upper plate 351 and the lower plate 354 are con-
nected to each other by the extending plate 353. The
upper plate 351 and the lower plate 354 extend in a sub-
stantially same direction. The extending plate 353 ex-
tends in a direction perpendicular to each of the upper
plate 351 and the lower plate 354.

[0061] The combining bar 350 is disposed at a side of
a receiving space defined in the display apparatus 1000
by the upper frame 100 and the lower frame 400.
[0062] The light guiding plate 360 is disposed between
the upper plate 351 and the lower plate 354. The light
guiding plate 360 is supported and fixed by the upper
plate 351 and the lower plate 354. The light source 380
is disposed on the extending plate 353, and between the
upper plate 351 and the lower plate 354, so that the light
source 380 may be fixed and supported to be aligned
with the light guiding plate 360. The light source 380 may
be disposed in a space which is formed by the upper
plate 351, the lower plate 354 and the extending plate
353.

[0063] FIG. 3 is a perspective view illustrating an ex-
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emplary embodiment of a combining bar of the backlight
module of FIG. 2.

[0064] Referring to FIG. 3, the combining bar 350 in-
cludes the upper plate 351, the extending plate 353 and
the lower plate 354.

[0065] The upper plate 351 may collectively include a
plurality of horizontal portions on different planes from
each other and forming a plurality of stepped portions.
In the cross-sectional view of FIG. 3, the upper plate 351
includes three horizontal portions, but the invention is not
limited thereto or thereby. The upper plate 351 has a
length which extends in a first direction D1, and a width
which extends in a second direction D2 perpendicular to
the first direction D1. A cross-sectional thickness of the
upper plate 351 is taken in a third direction D3, perpen-
dicular to both the first and second directions D1 and D2.
[0066] The upperplate 351 includes apanel supporting
part 352 supporting a display panel (not shown). The
panel supporting part 352 supports the display panel
which is disposed on the light guiding plate 360. The pan-
el supporting part 352 may include two horizontal por-
tions on different planes from each other, but the inven-
tion is not limited thereto or thereby. A width of the panel
supporting part 352 may be taken in the second direction
D2 in a direction from the extending plate 353 to a distal
end edge of the upper plate 351. The panel supporting
part 352 has a width corresponding to a non-display area
of the display panel. In addition, the length of the panel
supporting part 352 extends parallel to a length of the
upper plate 351, that is, in the first direction D1. The hor-
izontal portions of the panel supporting part 352 at dif-
ferent heights (e.g., in different planes from each other)
form a step on which the display panel may be fixed. For
example, the panel supporting part 352 may include a
first panel supporting portion 352a and a second panel
supporting portion 352b extending from the first panel
supporting portion 352a. An upper surface of the second
panel supporting portion 352b may be lower than that of
the first panel supporting portion 352a, so that a stepped
portion may be formed where the first panel supporting
portion 352a and the second panel supporting portion
352b make contact with each other. The first panel sup-
porting portion 352a may support and contact with a
boundary or edge of the display panel. The second panel
supporting portion 352b may supports and contact with
aperipheral portion of the display panel which is adjacent
to the boundary or edge of the display panel and has a
thickness greater than that of the boundary or edge of
the display panel.

[0067] Although the panel supporting part 352 has the
width corresponding to the non-display area of the dis-
play panel, the lower plate 354 may have a width larger
than that of the upper plate 351 and extend further than
the panel supporting part 352. That is, the upper plate
351 of the combining bar 350 exposes a portion of the
lower plate 354. The lower plate 354 is disposed adjacent
to the light source 380 and makes contact with the lower
frame 400, so that heat generated from the light source
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380 may be dissipated through the lower plate 354 and
the lower frame 400. Although the display apparatus in
the present example embodiment includes lower frame
400, the display apparatus may not include the lower
frame 400, so that the combining bar 350 may be ex-
posed to outside. In addition, the combining bar 350 may
be integrally formed with the lower frame.

[0068] Inaddition, the lower plate 354 may have a width
greater than that of the overall upper plate 351 in the
second direction D2. Thus, each of the upper plate 351,
the extending plate 353 and the lower plate 354 may
have a width in the second direction D2 different from
each other as occasion demands.

[0069] The upper plate 351 fixes and supports the dis-
play panel disposed on the light guiding plate 360, so
that the upper plate 351 may affect an overall thickness
of the display apparatus. Thus, the cross-sectional thick-
ness of the upper plate 351 is minimized so as to minimize
the overall cross-sectional thickness of the display ap-
paratus 1000.

[0070] The lower plate 354 may dissipate the heat from
the light source 380, and may reduce or effectively pre-
vent deformation of the light guiding plate 360 at the same
time. The heat from the light source 380 may be more
efficiently dissipated as the lower plate 354 is wider in
the second direction D2. Thus, the lower plate 354 may
have a planar size larger than that of the upper plate 351.
In addition, the lower plate 354 should have a sufficient
cross-sectional thickness for such heatdissipation. Thus,
a cross-sectional thickness of the lower plate 354 may
be larger than that of the upper plate 351.

[0071] The extending plate 353 extends in the third di-
rection D3, connects the upper plate 351 and the lower
plate 354 to each other, and supports a frame member
including the upper frame 100 and the lower frame 400
of the display apparatus 1000. A thickness of the extend-
ing plate 353 may be taken in the second direction D2,
while a length thereof is defined in the first direction D1
and a width thereof is defined in the third direction D3. If
the extending plate 353 is too thick in the second direction
D2, then a width in the second direction D2 of a bezel of
the display apparatus 1000 will be undesirably increased.
The bezel may be considered a portion of the non-display
area of the display apparatus 1000 in a plan view thereof.
Therefore, a thickness of the extending plate 353 may
have a proper thickness. If the extending plate 353 is too
thin, supporting the backlight module 300 and the frame
member may be difficult. Consequently, the extending
plate 353 may be disposed to have sufficient thickness
to connect the upper plate 351 and the lower plate 354
while supporting the frame member of the display appa-
ratus 1000.

[0072] The upper plate 351 of the combining bar 350
may further include a panel guiding portion 355. The pan-
el guiding portion 355 may include a horizontal portion
of the upper plate 351, and this horizontal portion faces
an inner side of the upper frame 100. The panel guiding
portion 355 may be configured considering a cross-sec-
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tional thickness in the third direction D3 of the display
panel which is supported by the panel supporting part
352, so that the display panel may be maintained in the
frame member at a proper height within the display ap-
paratus 1000. A boundary or edge side surface of the
display panel faces an inner side surface of the panel
guiding portion 355. Thus, the panel guiding portion 355
may guide the display panel to a proper position in the
display apparatus, so that the panel guiding portion 355
may firmly fix the display panel in the display apparatus.
[0073] The upper plate 351, the extending plate 353
and the lower plate 354 of the combining bar 350 may
be integral to define a single, unitary, indivisible combin-
ing bar 350. More particularly, in one exemplary embod-
iment, the upper plate 351, the extending plate 353 and
the lower plate 354 of the combining bar 350 may be
formed by an extrusion molding process. The upper plate
351, the extending plate 353 and the lower plate 354 of
the combining bar 350 may be formed by the extrusion
molding process in an arrow direction described in FIG.
3. Cross-sections of the elements of the combining bar
350 are uniform in the arrow direction, so that the com-
bining bar 350 may be easily formed by the extrusion
molding process. Whereas, in a traditional display appa-
ratus, an inside support module is formed by a plurality
of separately provided elements being subsequently
combined each other, or formed by deforming a metal
plate into a final shape such as by a bending process.
[0074] When the inside support module of the tradi-
tional display apparatus is formed by a plurality of sepa-
rately provided elements being subsequently combined
each other, elements corresponding to the upper plate
351 and the lower plate 354 may move individually from
their designed positions, so that a height of a light guiding
plate may not be uniformly maintained. Moreover, when
the light guiding plate in the traditional display apparatus
is relatively thin, the light guiding plate may be easily
deformed by heat. Thus, when the inside support module
is formed by a plurality of separately provided elements
being subsequently combined each other, the inside sup-
port module cannot prevent deformation of the light guid-
ing plate. In addition, deformation of the light guiding plate
may cause misalignment with a light source, so that a
display quality of the traditional display apparatus may
decline.

[0075] In addition, when the inside support module is
formed by bending a metal plate, the metal plate may
have only one specific cross-sectional thickness, so that
the inside support module may not be formed in various
shapes such as including varying widths and thicknesses
taken in respective directions. Thus, in one exemplary
embodiment, the illustrated exemplary embodiment, the
combining bar 350 may be formed (e.g., provided) by
extruding a metal material. The metal material may in-
clude aluminum series or alloy thereof, but the invention
is not limited thereto or thereby.

[0076] FIG. 4 is a cross-sectional view illustrating the
display apparatus of FIG. 1.
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[0077] Referringto FIG. 4, the display apparatus 1000
includes the upper frame 100, the display panel 200 to
which light is provided to display an image, the backlight
module 300 and the lower frame 400 combined with the
upper frame 100.

[0078] The backlight module 300 includes the combin-
ingbar 350, the lightguiding plate 360 and the light source
380. The light source 380 may include a light source part
383 which generates and provides light, and a circuit part
381 which provides power and/or drives the light source
part 383. The backlight module 300 may include one or
more of the light source part 3 83 and/or the circuit part
381. The combining bar 350 is disposed in the upper
frame 100 and the lower frame 400, is configured to sup-
port elements of the display apparatus 1000, and is fur-
ther an element of the backlight module 300.

[0079] The backlight module 300 may further include
the supporting bar 370. The supporting bar 370 may be
disposed substantially symmetrical to the combining bar
350. The elements of the display apparatus 1000 may
be supported and fixed solely by the combining bar 350
and the supporting bar 370.

[0080] Although the display apparatus 1000 may fur-
ther include other elements (not shown), the display ap-
paratus 1000 includes the upper frame 100, the lower
frame 400, the display panel 200 and the backlight mod-
ule 300 as main elements. The combining bar 350 and
the supporting bar 370 are a substitute for a plurality of
separately provided and subsequently coupled molded
parts in the display apparatus 1000, so that an overall
manufacturing process of the display apparatus 1000
may be simplified. In addition, since the combining bar
350 is an integral member, deformation of the light guid-
ing plate 360 by the heat may be reduced or effectively
prevented although the light guiding plate 360 has rela-
tively small thickness. The combining bar 350 is an inte-
gral member so that a gap between the upper plate 351
and the lower plate 354 may be uniformly maintained.
Thus, the deformation of the light guiding plate 360 by
the heat may be further reduced or effectively prevented,
and the combining bar 350 maintains a thickness and a
position of the light guiding plate 360 even though tem-
perature of the display apparatus 1000 increases.
[0081] FIG. 5 is a cross-sectional view illustrating an-
other exemplary embodiment of a backlight module ac-
cording to the invention.

[0082] Referring to FIG. 5, the backlight module 300
includes a combining bar 350, a light source 380, a light
guiding plate 360 and a separating part 356. The com-
bining bar 350, the light source 380 and the light guiding
plate 360 are substantially same as those explained in
FIG. 4. Thus, any further detailed descriptions concern-
ing the same elements will be omitted.

[0083] The separating part 356 may be disposed be-
tween the light guiding plate 360 and the combining bar
350. The separating part 356 may be adjacent to a light
emitting surface of the light guide plate 360 and/or a rear
surface opposing the light emitting surface. The combin-
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ing bar 350 may include a conductive and/or metal ma-
terial, and the light guiding plate 360 may include a non-
conductive and/or plastic material. If the light guiding
plate 360 directly makes contact with the combining bar
350, the light guiding plate 360 may be deformed.
[0084] In addition, the combining bar 350 directly
makes contact with the light source 380, and may include
the conductive and/or metal material which has relatively
high thermal conductivity, so that heat generated from
the light source 380 may be transmitted to the light guid-
ing plate 360 through the combining bar 350. The sepa-
rating part 356 includes material that may block heat,
such as a non-conductive (e.g., insulating) and/or elastic
material such as rubber so that the heat generated from
the light source 380 may not be transmitted to the light
guiding plate 360 through the combining bar 350. Al-
though a width of the separating part 356 between the
lower plate 354 and the light guiding plate 360 is relatively
small in the illustrated exemplary embodiment, the sep-
arating part 356 may have width in the second direction
D2 which is substantially the same as that of the lower
plate 354. When the separating part 356 has the width
which is the same as that of the lower plate 354, contact
of the light guiding plate 360 with the combining bar 350
may be inherently reduced and effectively prevented.
[0085] FIG. 6 is a cross-sectional view illustrating still
another exemplary embodiment of a backlight module
according to the invention.

[0086] Referring to FIG. 6, the backlight module 300
includes a combining bar 350, a light source 380, a light
guiding plate 360, a separating part 356 and a reflecting
plate 357. The combining bar 350, the light source 380,
the light guiding plate 360 and the separating part 356
are substantially same as those explained in FIG. 5.
Thus, any further detailed descriptions concerning the
same elements will be omitted.

[0087] The reflecting plate 357 is disposed under the
light guiding plate 360 and is configured to reflect light
transmitted toward a rear of the display apparatus 1000
from the light guiding plate 360 in an upward direction
toward a front or display side of the display apparatus
1000. The reflecting plate 357 may have a planar size
configured to cover (e.g., overlap) a whole the light guid-
ing plate 360, in a plan view.

[0088] Various optical sheets (not shown) may be dis-
posed on the light guiding plate 360, toward the front or
display side ofthe display apparatus 1000. An upper plate
351 of the combining bar 350 is disposed corresponding
to a non-display area of the display panel 200, so that a
display area of the display panel 200 may be disposed
starting from a distal end portion of the upper plate 351.
The optical sheets may be disposed adjacent to the distal
end of the upper plate 351 and under the display panel
200.

[0089] If necessary, a cross-sectional thickness of the
upper plate 351 in the third direction D3 and/or a cross-
sectional thickness of the panel supporting part 352 of
the combining bar 350 may correspond to a total thick-
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ness of the optical sheets. Thus, the combining bar 350
may support and fix elements of the backlight module
300 such as the optical sheets, the light guiding plate
360, the light source 380, etc.

[0090] FIG. 7 is a cross-sectional view illustrating yet
another exemplary embodiment of a backlight module
according to the invention.

[0091] Referring to FIG. 7, the backlight module 300
includes a combining bar 350 including a lower plate 354,
alight source 380 and a light guiding plate 360. The com-
bining bar 350, the light source 380 and the light guiding
plate 360 are substantially same as those explained in
FIG. 5. Thus, any further detailed descriptions concern-
ing the same elements will be omitted.

[0092] The lower plate 354 may further have a receiv-
ing groove 358 defined therein and receiving the light
source 380. The light source 380 includes a light source
part 383, and a circuit part 381 on which the light source
part 383 is disposed. The light source part 383 may in-
clude an element such as a light emitting diode, but not
being limited thereto or thereby. The circuit part 381 may
include wiring structures for the light source 383. A thick-
ness of the circuit part 381 taken in the third direction D3
may increase due to a space for the wiring structures.
Accordingly, a height of extending plate 353 of the com-
bining part 350 in the third direction D3 may be increased.
Thus, a total thickness of the display apparatus 1000
taken in the third direction D3 may be increased due to
the increased height of the extending plate 353. A thick-
ness of the lower plate 354 where the receiving groove
358 is formed is smaller than a thickness of the other
portion of the lower plate 354. Thus, the lower plate 354
may have a first thickness and a second thickness dif-
ferent from the first thickness. The combining bar 350
including the lower plate 354 may be formed by extruding
a metal material, so that the lower plate 354 having the
first and second thicknesses may be easily formed.
[0093] The receiving groove 358 which receiving the
circuit part 381 may be defined in the lower plate 354 to
decrease the total thickness of the display apparatus
1000. Thus, the total thickness of the display apparatus
1000 in the third direction D3 may not be increased due
to the receiving groove 358 even though a thickness of
the circuit part 381 in the third direction D3 is increased.
[0094] FIG. 8 is a cross-sectional view illustrating an-
other exemplary embodiment of a display apparatus ac-
cording to the invention.

[0095] Referring to FIG. 8, a display apparatus 1000
according to the illustrated example embodiment in-
cludes an upper frame 100, a display panel 200 to which
light is provided to display an image, a backlight module
300, a lower frame 400 combined with the upper frame
100, and a side combining part 510.

[0096] The backlight module 300 includes a combining
bar 350, a light guiding plate 360 and a light source 380.
The light source 380 includes a light source part 383, and
a circuit part 381 on which the light source part 383 is
disposed. The combining bar 350 is disposed in the upper
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frame 100 and the lower frame 400 configured to support
elements of the display apparatus 1000, and is further
an element of the backlight module 300.

[0097] The backlight module 300 may further include
a supporting bar 370. The supporting bar 370 may be
disposed symmetric to the combining bar 350. The ele-
ments of the display apparatus 1000 may be supported
and fixed by the combining bar 350 and the supporting
bar 370.

[0098] The side combining part 510 may fix the upper
frame 100, the lower frame 400 and the combining bar
350 in positions relative to each other. In addition, the
side combining part 510 extends to the circuit part 381
to fix the light source 380 within the backlight module
300. The side combining part 510 may be received and
pass partially or completely through an opening defined
in the combining bar 350, the upper frame 100, the lower
frame 400 and/or the light source 380. The side combin-
ing part 510 may be fixing means such as a screw, but
is not limited thereto or thereby.

[0099] In addition, the side combining part 510 may fix
the supporting bar 370, the upper frame 100 and the low-
er frame 400 in positions relative to each other. In addi-
tion, the side combining part 510 extends to the light
guide plate 360 to fix the light guide plate 360 within the
backlight module 300. The side combining part 510 may
be received and pass partially or completely through an
opening defined in the supporting bar 370, the upper
frame 100, the lower frame 400 and/or the light guide
plate 360.

[0100] FIG. 9is a cross-sectional view illustrating still
another exemplary embodiment of a display apparatus
according to the invention. FIG. 10 is a cross-sectional
view illustrating a portion of an exemplary embodiment
of a backlight module of the display apparatus of FIG. 9.
[0101] Referring to FIGS. 9 and 10, the display appa-
ratus of the illustrated exemplary embodiment is substan-
tially same as the display apparatus of FIG. 1, except for
an optical element supporting portion 359 of the combin-
ing bar 350, a panel supporting member 600, an optical
element 210, and a supporting bar 370. Thus, any further
detailed descriptions concerning the same elements will
be omitted.

[0102] The combining bar 350 includes an upper plate
351, an extending plate 353, a lower plate 354 and the
optical element supporting portion 359.

[0103] The optical element supporting portion 359 is
extended from the upper plate 351. An upper surface of
the optical element supporting portion 359 is lower than
an upper surface of the upper plate 351, so that a stepped
portion is formed where the upper plate 351 and the op-
tical element supporting portion 359 make contact with
each other. A boundary of the optical element 210 is dis-
posed on the optical element supporting portion 359, so
that the optical element supporting portion 359 supports
the optical element 210.

[0104] The optical element 210 is disposed between a
display panel 200 and a light guiding plate 360. The op-
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tical element 210 may make brightness of a light emitted
from the light guiding plate 360 uniform. The optical ele-
ment 210 may include one or more optical sheet. In one
exemplary embodiment, for example, the optical element
210 may include a protecting sheet, a prism sheet and a
diffusion sheet. Alternatively, the optical element 210
may include any of a number of various optical sheets.
Many modifications of the optical element 210 may be
possible.

[0105] The panel supporting member 600 is disposed
on the upper plate 351. The panel supporting member
600 may be disposed on the second horizontal surface
of the upper plate 351 overlapping the boundary or edge
of the display panel 200, but not overlapping the optical
element 210, in the plan view. The panel supporting
member 600 is disposed between the boundary or edge
of the display panel 200 and the upper plate 351, and is
configured to support the display panel 200 thereon. The
panel supporting member 600 includes an insulating
and/or elastic material, so that the panel supporting mem-
ber 600 may absorb a shock applied to the display panel
200. In one exemplary embodiment, for example, the
panel supporting member 600 may include rubber. In ad-
dition, the panel supporting member 600 may be an ad-
hesive member such as a double-side tape fixing the
display panel 200 and the combining bar 350 to each
other.

[0106] In addition, although the display apparatus ac-
cordingto the illustrated exemplary embodimentincludes
the panel supporting member 600, the display panel 200
may be disposed directly on the upper plate 351 in an
alternative exemplary embodiment.

[0107] The backlight module 300 may further include
the supporting bar 370. The supporting bar 370 may be
disposed symmetric to the combining bar 350. In addi-
tion, the panel supporting member 600 may be disposed
between the display panel 200 and the combining bar
350. In addition, the supporting bar 370 may support the
optical element 210 similarly to the combining bar 350.
Thus, the elements of the display apparatus 1000 may
be supported and fixed by the combining bar 350 and
the supporting bar 370.

[0108] According one or more exemplary embodiment
of the invention, although the light guiding plate has rel-
atively small thickness, the combining bar is an integral
member, so that the deformation of the light guiding plate
by the heat may be reduced or effectively prevented.
[0109] In addition, the combining bar supports and fix-
es a plurality of elements of the display apparatus, so
that a manufacturing process of the display apparatus
may be simplified and manufacturing cost may be de-
creased.

[0110] In addition, the combining bar is formed (e.g.,
provided) by an extrusion molding process, so that the
combining bar may be easily manufactured even though
the combining bar has various cross-sectional thickness-
es.

[0111] The foregoing is illustrative of the invention and
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is not to be construed as limiting thereof. Although a few
exemplary embodiments of the invention have been de-
scribed, those skilled in the art will readily appreciate that
many modifications are possible in the exemplary em-
bodiments without materially departing from the novel
teachings and advantages of the invention. Accordingly,
all such modifications are intended to be included within
the scope of the invention as defined in the claims. In the
claims, means-plus-function clauses are intended to cov-
er the structures described herein as performing the re-
cited function and not only structural equivalents but also
equivalent structures. Therefore, it is to be understood
that the foregoing is illustrative of the invention and is not
to be construed as limited to the specific exemplary em-
bodiments disclosed, and that modifications to the dis-
closed exemplary embodiments, as well as other exem-
plary embodiments, are intended to be included within
the scope of the appended claims. The invention is de-
fined by the following claims, with equivalents of the
claims to be included therein.

Claims
1. A display apparatus comprising:

a display panel which receives light to display
an image;
a backlight module comprising:

a combining bar comprising an upper plate
supporting the display panel, a lower plate,
and an extending plate connecting the up-
per plate to the lower plate,

a light source disposed in a space formed
by the upper plate, the lower plate and the
extending plate, and

alightguiding plate between the upper plate
and the lower plate; and

a receiving container receiving the display pan-
el, the backlight module.

2. Thedisplay apparatus of claim 1, wherein the upper
plate, the lower plate and the extending plate are
integral with each other and define a single, unitary,
indivisible combining bar.

3. The display apparatus of claim 2, wherein at least
two of a cross-sectional thickness of the lower plate,
a cross-sectional thickness of the upper plate and a
cross-sectional thickness of the extending plate are
different.

4. The display apparatus of claim 3, wherein a cross-
sectional thickness of the lower plate is larger than
a cross-sectional thickness of the upper plate.
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5.

10.

1.

12.

13.

14.

15.

The display apparatus of claim 2, wherein the lower
plate extends further from the extending plate than
the upper plate.

The display apparatus of claim 2, wherein the com-
bining bar is an extrusion-molded member.

The display apparatus of claim 6, wherein the com-
bining bar comprises aluminum.

The display apparatus of claim 1, wherein the upper
plate of the combining bar further comprises a guid-
ing portion facing a side surface of the display panel.

The display apparatus of claim 1, wherein the guiding
portion makes contact with the side surface of the
display panel configure to fix the display panel in the
display apparatus.

The display apparatus of claim 1, further comprising
a side combining part respectively combining the ex-
tending plate of the combining bar, with the receiving
container.

The display apparatus of claim 1, wherein the com-
bining bar further comprises a receiving groove de-
fined in the lower plate and configured to receive the
light source.

The display apparatus of claim 1, further comprising
an insulating part between the upper plate and the
light guiding plate, and between the lower plate and
the light guiding plate.

The display apparatus of claim 1, further comprising:

an optical element between the display panel
and the light guiding plate, and

wherein the upper plate further comprises an
optical element supporting portion overlapping
the optical element and the display panel.

The display apparatus of claim 1, wherein the upper
plate further comprises a supporting portion com-
prising a first supporting portion and a second sup-
porting portion extending from the first supporting
portion, and

an upper surface of the first supporting portion and
an upper surface of the second supporting portion
have different heights from the lower plate.

The display apparatus of claim 14, wherein the dis-
play panel has afirstthickness at a boundary or edge
of the display panel, and a second thickness at a
peripheral portion of the display panel being adjacent
to the boundary or edge, the second thickness is
greater than the first thickness,

the first supporting portion supports and contacts



16.

17.

18.

19.

20.
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with the boundary or edge of the display panel, and
the second supporting portion supports and contacts
with the peripheral portion of the display panel.

The display apparatus of claim 1, wherein the lower
plate has a first portion and a second portion having
a thickness different from a thickness of the first por-
tion.

The display apparatus of claim 16, wherein the light
source is disposed on the second portion of the lower
plate.

The display apparatus of claim 1, wherein the lower
plate extends further from the extending plate than
the upper plate.

The display apparatus of claim 1, wherein the ex-
tending plate is perpendicular to the upper plate and
the lower plate.

The display apparatus of claim |, wherein the receiv-
ing container comprises an upper frame and a lower
frame combined with the upper frame
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